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PROBABLE CAUSES OF POLYGAMY AMONG BIRDS. 

BY SAMUEL N. RHOADS. 

TOURING a recent perusal of Darwin's "Descent of Man," I was 
impressed by the frequency of his citation of gallinaceous 
birds as best illustrating the theory of sexual selection in its 
relation to the development of secondary sexual characters among 
animals. Probably half the species cited in the four important 
chapters devoted to birds belong to the Gallinae, and this may be 
taken as sufficient proof that the order deserves special study 
in our search for the causes of sexual variation, the history 
of descent, and the origin of special characters, which, we have 
reason to suppose, are the result of progressive development from 
ancestral beginnings. 

Gallinaceous birds, as an order, are noteworthy,- — nay, almost 
unique, — for their love antics, use of instrumental music to supply 
deficiency of vocal organs, manner of ornamentation in color and 
form, seasonal moult for special protection, combativeness, and 
the practice of polygamy. 

It not being Darwin's object to treat of polygamy, save in its 
connection with development of secondary sexual characters, we 
find no attempt on his part to explain the causes of it ; nor, so 
far as I am able to discover, has such attempt been made public 
by any one. Darwin, however, calls our attention to the fact 
that among all avian forms which practice polygamy there are 
none which do not present strongly-marked sexual differences. 1 
This is significant, and leads to the supposition that the two char- 
acters, being inseparable, are also interdependent. I shall en- 
deavor to prove that polygamy, from the nature of those causes 
which produced it, is necessarily associated with strongly-marked 
sexual differences, though these differences sometimes exist 
among monogamous species ; in other language ; that distinctive 
sexual characters are a necessary factor to the existence of polyg- 
amy in birds. A few exceptions to this rule, notably of the 

1 Descent of Man, Vol. I., pp. 257-262. 
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horse, which exhibits slight sexual disparity, are to be found 
among polygamous mammals, but so far as we know, none exist 
among aves. Seeing that such is the case, it is fair to infer that 
monogamous birds should present, if any, much less distinctive 
sexual differences. Generally speaking this is the rule, and it 
will be shown that the exceptions to it result from peculiar condi- 
tions of environment or of physical structure which nullified the 
tendency to polygamy. 

The value of the following remarks must depend somewhat on 
the success with which Darwin has proved that sexual selection 
is the cause of specific distinctions among birds through succes- 
sive variations, induced by the choice of the female during court- 
ship. The conclusions arrived at in this paper are therefore sup- 
plementary to his, and are based on the supposition that although 
he may have attached too great importance to his theory of 
sexual, as distinguished from natural, selection, we must believe, 
nevertheless, that sexual selection exerts a powerful influence in 
the genesis of species. 

Premising this, we may conclude : 1st, That the present status 
of development in birds practicing polygamy is the result of 
sexual selection. 2d, That the standard of female choice was, in 
the majority of cases, the relative perfection of beauty of colora- 
tion in the male and hence also of display by him, from which 
habit would arise the tendency to specialization of form, as in- 
stanced in the extraordinary development of alar and caudal 
appendages among many polygamous species. 3d, That in pro- 
portion to this tendency toward plumage specialization the male 
differs from the female in that he alone develops thus ; therefore, 
4th, In view of this, we must conclude that all polygamous species 
have originated from a less ornamented type which more closely 
resembled the female than her mate of to-day, while the difference 
between these was reduced to a minimum in the distant past ; and 
that the young of both sexes remained constant to the garb of 
the adult female during the first year. 5th, That this specializa- 
tion was not transmitted to the female and young, owing to their 
greater need of protection by obscure tints, and to the incon- 
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venience of those ornamental appendages during the period of 
reproduction. 2 

Added to these necessary results of sexual selection we should 
note the fact that, in proportion to the higher coloration or other 
masculine superiority of ornament over that of the female of the 
same species, all birds are mpre pugnacious and destructive to 
their rivals, and this tendency among those of polygamous habits 
finds further vent in their destruction of the eggs and newly- 
hatched young. 

From what has been said we may reasonably assume that 
strongly-marked, sexually limited, secondary characters, and a 
combative, irritable disposition, being ever associated with the 
habit of polygamy, they therefore must be in some way interde- 
pendent, and the one naturally resultant from the other. Nor do 
the results of inquiry in this direction refute such assumption 
however they may seem to fail to establish its verity or give a 
satisfactory solution of the problematic causes of polygamy as 
practiced by birds. Shall we consider, then, that the polygaomus 
habit is a cause of the tendency to perfection of secondary 
sexual characters, or that it is a result of that tendency ? I in- 
cline to the latter opinion. 

As we descend in the scale of being the lower orders become 
more strictly monogamous, till finally, among the lowest, androgy- 
nous forms appear, multiplying ad infinitum among the least 
specialized ; whereas, if we ascend from these it is noticeable how 
the disposition to polygamous unions is confined to the highest 
type of a genus or the higher genera of the sub-order. 

The genesis of to-day is an epitome of the genesis of those 
myriad yesterdays we call the past. If this be true we have no 
alternative but in the belief that birds originally practiced monog- 
amy only, that ancestral forms presented no sexual disparity in 
size, coloration, or ornamentation, and that, in the case of the 
Gallinae, its representatives may have originated from an obscure- 
ly-tinted, plain-haunting, monogamous ancestor. 

Given, then, such a starting point, we advance on the suppo- 
sition that sexual selection by the female, according to the stand- 

2 For full discussion on these points see "Descent of Man," Chaps. XV. and XVI. 
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ard of beauty of form and color of the male (a criterion of first 
importance in female choice) inclines to variability in the secon- 
dary characters of her offspring. Take a hypothetical case : A 
monogamous female Gallus, actuated in times long past by sudden 
fancy (causation always obscure), gives preference to a male of 
her kind because of his individual superiority as a bird of extra 
fine feathers and bearing. Their young naturally inherit some- 
what of the parental peculiarity, and in accord with a recognized 
law, styled that of " prepotency," among highly-colored birds, they 
are also strong, healthy, and have a sexual vigor above their com- 
peers. Thus inaugurated, the selective faculty works its uncon- 
scious leaven during centuries of slow development until the male 
descendants of that first pair would become conscious of their 
superiority and of the value of their peculiar charms to the 
females. Courtship, as distinguished from mere off-hand pairing, 
would now assert itself as a necessary preliminary to more inti- 
mate relations, the result of which is seen at the present day in 
the love antics, war dances, and dress parades that characterize 
the amours of .polygamous birds. Pride and vanity inevitably 
follow competitive display, however innocent its origin, and by a 
natural and easy progression comes the passionate appeal to 
arms, culminating in the periodic passage-at-arms in a chosen 
arena. No pyrotechnic result this, but effected by centuries of 
slow combustion from a spark of female fantasy ! 

" So far not impossible," say you ; " but where is your polyg- 
amist ? " I answer : " There he is, as far as description may iden- 
tify or an introduction make him your acquaintance; henceforth he 
can be no other; thus born, thus bred, polygamy is an inevitable 
result." As surely as the Eastern despot, of kingly descent and 
inherited superiority in mental and physical prowess, taketh unto 
himself, by virtue thereof, a harem of wives, so will our modern 
Gallus aspire to polygamous concubinage when he finds himself 
on the " lek " 3 of a spring morning, with glad prospect of a tour- 
nament ere sunrise herald him the victor of many a tilt. 

3 The spot chosen by polygamous birds on which to display their charms and battle for 
the ownership of the females. 
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Resultant upon the first display of rivalry in a monogamous 
species, which by reason of sexual selection has developed strong 
sexual distinctions, would begin the destruction of many males, 
while the females would be exempted. Besides this the victorious 
males would drive away and disable many which would other- 
wise pair, and the females, as numerous as ever, would consort 
with the victor, — some by choice, the rest instinctively. He, 
having in the first instance undesignedly made himself lord, not 
of one but of many, would probably, in accordance with former 
habit, pair with one and disregard the rest, which latter, finding 
themselves widowed of a chance to mate elsewhere, would solicit 
his attentions, and in course of time receive them, because of 
their importunities rather than from his desire of self-gratification. 
Plural intercourse, thus persisted in, would be sure to become 
habitual, and the desire of gratification develop in like ratio. 

In this connection the statistics collected by Darwin of the 
numeric proportion of the sexes in birds show that, especially 
among the Gallinaceae, females are less numerous than males, the 
most polygamous of these showing the greatest discrepancy. The 
proportion of male to female chicks, in a careful census of iooo 
bred during eight years, was as 94.7 to 100, an excess in favor 
of the females. But with respect to birds in a state of nature, 
Brehm, Gould, and others assert that the males are proportion- 
ately far more numerous, and an experiment with the eggs of 
wild pheasants resulted in the production of " four or five males 
to one female." The ruff (Machetes pugnax), sole polygamist 
among the Scolopacidae i exhibits similar disproportion. 

While it should be remembered that females, because of their 
shy, retiring disposition and different period of migration, are not 
so likely to be seen by an observer or captured by the fowler as 
the more conspicuous and daring males, it may not be doubted 
that the number of the former exceeds that of the latter in most 
instances. Nor can we deny that some connection is apparent 
between this numerical ratio of the sexes and the practice of 
polygamy. 

* The Solitary Snipe (Scolofax major) is thought to be polygamous. See Lloyd's 
"Game Birds of Sweden," 1867, p. 221. 
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It has been observed that among animals a prepotent male is 
likely to generate more females than males, while in the offspring 
of an impotent male the reverse holds true. This, is it will be 
seen, tends to balance the sexual proportion among polygamists, 
for the overproduction of females by a generation of prepotent 
males would finally exhaust their sexual power by the demands 
of excessive intercourse ; and, as a result of the impotency thus 
incurred, the number of young males would increase. Hence 
polygamous sexual intercourse, while tending to extinction of the 
species when carried too far, has within itself a remedy by the 
natural tendency to increase the percentage of males in the next 
generation. This compensatory law, whereby nature seeks, as it 
were, to cure the evil results of polygamous excesses by male 
overproduction, may explain the present state of affairs as cited by 
Darwin and quoted above. Evidently the reformatory process is 
going on at the present day among the species enumerated, be- 
cause the males are yet overtasked by too great preponderance of 
females. We find strong proof of this in the very examples 
given, for in the case of the domestic fowl, whose connubial rela- 
tions are wisely regulated by the careful breeder, a larger per- 
centage of female chicks were produced, while the eggs of unre- 
stricted wild pheasants brought forth four times as many males 
as females. 

Furthermore, it is worthy of note that among highly-orna- 
mented animals virility is excessive. Cock pheasants, restricted 
to a scant number of hens, are sure to abuse them on that ac- 
count, and the canary {Fringilla canaria~), a monogamist by nature 
is, by reason of domestication and consequent specialization 
transformed into a modified polygamist, and in case he be not 
provided with more than one mate, she is tormented by his ex- 
cessive amours. Like the turkey cock, male canaries will fre- 
quently destroy both eggs and young, presumably to induce 
the female to renew the sexual relation. The case of the 
canary is very convincing proof that human interference in 
sexual selection, with a view to higher coloration or improve- 
ment in secondary characters, has actually created excessive 
sexual power and desire, by virtue of which the bird's monoga- 
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mous nature is so changed as to induce it to polygamy. We 
may infer, therefore, that sexual power and high sexual characters 
go hand in hand, and that in proportion to the advance toward 
organic perfection, virility increases. A canary, so domesticated, 
probably would not at first endeavor to mate with more than 
one female, if not induced to do so by the breeder ; but in a 
cage where one male is associated with many females his flirta- 
tions are notorious, and like human polygamists he practices 
favoritism, — one is his mistress, the rest, according to his incon- 
stancy, maids of dishonor. No less convincing is the case of 
the wild mallard {Anas boschas). If a male and several females be 
captured and restricted to the limits of a small pond, and receive 
proper care, the latter will all receive the voluntary attentions 
of the drake, though in a state of nature he contents himself 
with one. 

Especially, if not exclusively, does this hold true with monog- 
amists presenting strong sexual differences. On the contrary, 
we should observe that species of slight sexual dissimilarity (aftd 
therefore plainly colored), however subjected to long domestica- 
tion, retain with tenacity their original monogamous habits. For 
example, the male guinea fowl (Numida meleagris), when forced to 
associate with more than a single female, chooses one and ignores 
the rest ; and Dixon asserts, in his book of " Ornamental Poul- 
try," that the eggs of one female alone will, in such a case, prove 
fertile. Domestication, therefore, in the abstract will avail noth- 
ing unless seconded by previous condition of high ornamentation 
and strong sexual differences, or unless directed to the production 
of these. In the breeding of guinea fowl high coloration was not 
an object ; in the canary it was a most desirable production ; in 
the mallard it already existed, and required but slight change of 
environment and food habits to induce its possessor to alter its 
marriage code. 

Putting facts together, I am induced to believe : 1 st, That 
sexual selection in favor of beauty of color and form of sec- 
ondary characters, whether voluntary or the result of man's inter- 
ference, is always accompanied by proportionate increase of sexual 
vigor. 2d, That such increase is a provision of nature to 
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meet the excessive demands of consequent polygamous practices. 
3d, That such prepotency, being born, so to speak, of sexual 
selection, may be restrained by unfavorable climatic conditions or 
inherent specific peculiarities in its tendency to produce such 
practices, while among species that are free from these limitations 
polygamy finds willing victims. 4th, That domestication may 
conduce to polygamy in two ways, — first, by removing these 
limitations, as in the mallard ; or second, by artificial development 
of special characters not found in a state of nature, as in the can- 
ary. 5th, That the domestication of a monogamous species of 
slight sexual differences, unless first directed to the higher devel- 
opment of secondary characters, will have no influence on the 
connubial relations, as instanced by the guinea fowl. 

It may be asked, Why, then, are not many highly-colored 
species merging toward polygamy ? I reply that probably many 
are. The Trochilidae, according to Salvin, are in some cases polyg- 
amous, and so are the Paradiseidae, if we may believe Lesson 
though Wallace inclines to doubt the fact. More intimate 
acquaintance with these families during the breeding period will 
possibly reveal indubitable proof that they contain many exam- 
ples of a habit which, as is shown, is developed only in connec- 
tion with extraordinary sexual secondary characters. 

As was mentioned in the third of the above conclusions, the 
tendency towards polygamous unions may be checked by 
many circumstances of a physical or mental nature, or 
it may be nullified by conditions of environment. Among 
many highly-plumaged groups we find less quarrelsome disposi- 
tions than is common with the majority. This may be caused 
by climatic or constitutional influences, which, however, did not 
prevent development of secondary characters by sexual selection, 
yet restrained in great degree the spirit of rivalry and consequent 
destruction of high-tempered males commonly attendant on such 
development. Again it appears that the quarrelsome disposition 
is powerless in other families to destroy much life, because of the 
ability of males to escape each other when defeated, which, coupled 
with the uniform distribution and individual independence of the 

sexes in species of arboreal habits, enables conqueror and con- 
Am. Nat. — November.- — 4. 
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quered equally certain of a wife, — " a Jill for every Jack," so to 
speak. 

Birds most noted for polygamy are least adapted for escape by 
flight, and because of their terrestrial habits are more intimately 
associated for self-preservation. They are more liable to the 
attack of enemies both terrestrial and aerial, less migratory or 
capable of migration, and hence suffer more from vicissitudes of 
weather. Their habit of family association, added to the pugnac- 
ity of the males and clannishness of the females, results fatally to 
the weaker males, while the majority of those that survive are 
ostracized (another form of death) because of their inability to find 
a mate outside the harem. It is apparent, therefore, that the 
Gallinae, on account of their physique and ancestral predilections, 
were constitutionally more likely to develop polygamous habits 
as they rose in the scale of being than the higher insessorial 
groups. I am disposed to believe that careful scrutiny of the 
habits of the Trochilidae and Paradiseidae will reveal that the 
former does not contain any polygamous species, but that the 
latter as a family generally practice it. 

I base such a prediction purely on analogical reasoning from 
what is presented in the preceding paragraph. The Trochilidaa 
are remarkably pugnacious, but for structural reasons are quite 
harmless combatants, however furious and spiteful their contests 
may appear. 6 Further, their powers of flight enable them to 
escape each other, to seek and find females over a vast expanse of 
country, and to escape destruction from enemies despite their high 
ornamentation. With the birds of paradise we are less ac- 
quainted, but from their habit of assembling in certain trees for 
parade during courtship it is to be inferred that similar results to 
those always incident to such assemblages among polygam- 
ous species are likely to occur. The activity and flight-power 
of birds of paradise, according to Wallace, is remarkable, 
enabling them to escape their natural enemies; but during 
the pairing season the magnificent plumes of the three- 
year-old males render their flight more laborious and the 

6 See, however, account of battle between three males in Abbott's " Upland and Mead- 
ow," pp. 144, 145. 
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birds more conspicuous and liable to destruction. From 
our general knowledge of female preferences we must be- 
lieve these highly-plumaged males more desirable than the 
plainly-colored two-year-olds ; 6 but the percentage of the former 
to the latter is so very low that it is highly probable many fe- 
males in their extremity " took hold of one " (figuratively speak- 
ing), preferring dishonor to the reproach of pairing with a less 
handsome bird. In view of the maximum development of the 
Paradiseidae in their secondary sexual characters, an opposite 
course of selection on the part of the female would result in the 
regression of development to former obscurely-tinted male types, 
provided the unadorned males of the second year transmit to their 
offspring less distinctive secondary sexual characters than males 
of the third year. Such variability in the degree of transmission, 
when limited by age, is worth special study. 

The conspicuous adornment of male polygamous birds, as I 
have said, exposes them to the scrutiny of their enemies, whereas 
the females, retaining their original protective colors, are still 
preserved. Another cause of male destruction is due to their 
greater value 'as prey, being larger and better favored than the 
opposite sex. These facts, coupled with their great destruction 
of each other, overbalance everything conducive to an increase of 
male birds and favor the preponderance of females, so that 
although a larger percentage of males be yearly produced, the 
law of survival, exclusively directed against them, perpetuates the 
inequality. Such, we exclaim, are the sad results of what may 
be termed psycho-physical development ! Let not mankind sit in 
judgment here. The skirts of immortals are yet defiled by simi- 
lar practices. 

Before quitting this interesting subject we may discuss a few 
questions arising from the nature of our deductions. 

Firstly, — among our native birds it is asserted that, after the 
turkey (Melagris gallopavd), the cock of the plains {Centrocercus 
urophasianus) and the pinnate grouse {Cupidonia cupidd) practice 
polygamy to the greatest extent. It will be objected that the two 

6 See Wallace in Annals and Mag. Nat. Hist., Vol. XX., on age of attainment of full 
male plumage in Paridisea afoda. 
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latter exhibit slight sexual dissimilarity, that their colors are ob- 
scure, and therefore the theory that distinctive secondary charac- 
ters and strongly-marked sexual differences are necessary ad- 
juncts to polygamous habit is disproved. This conclusion ap- 
pears reasonable; but if we examine the sexes of both species 
during courtship the contrast between their respective males and 
females is very great, and the exhibition of secondary characters 
evident. In both the males possess large cervical appendages, 
which, during the reproductive period, assume a dark orange hue 
and are capable of voluntary inflation. In Centrocercus this disten- 
sion is enormous, and observers who have witnessed the males at 
their leks assert that their natural appearance is thereby changed 
beyond recognition. In Cupidonia this inflation is further supple- 
mented by overlying wing-like tufts, which, in connection with 
the crown and tail feathers, are erected on occasions of parade. 
Any one who will take the trouble and patience to observe these 
birds during the pairing season will not fail to wonder at the 
transformation of the cocks, and freely admit the possession by 
them alone of strongly characteristic sexual features. Worthy 
of remark, on the other hand, is the lack of these sexual differ- 
ences in other nearly allied plain-haunting species, as exhibited 
by the monogamous red grouse and ptarmigan (Tetrao scoticus 
and Lagopus albus). 

In the case of plain-loving species the results of sexual selection 
have been counteracted by the law of survival. So soon as any 
males became, in consequence of sexual selection, more conspic- 
uous than the rest, they would be the most likely victims to 
beasts of prey by virtue of that superiority, while the less attrac- 
tive would survive ; and so the tendency toward high ornamenta- 
tion would be thwarted as long as the species continued to exist 
under unaltered conditions of environment. The necessity of 
protective resemblance to many birds has thus exerted a control- 
ling influence on sexual selection, and indirectly on polygamy 
itself. 

The ability of organism to evade (so to speak) the laws of 
nature, or rather to compromise with conflicting laws, is curiously 
exhibited in the pinnate grouse. In it the selective tendency, in 
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accordance with the law which guided it toward specialization of 
color, finding its action at the outset nullified by the law of pro- 
tective resemblance> made truce therewith, developing characters 
conformatory to both, first by modification of the form of plumes 
and addition of appendages of periodic color-brilliancy, and sec- 
ondly by enabling the possessor of these characters to exhibit 
them at discretion, for in times of danger the wing-like neck tufts, 
previously employed to attract attention, in turn conceal the 
shrunken air-sacs from observation when depressed. Similar 
cases have produced other combinations of protective resemblance 
with high coloration, those parts of the body being most ornate 
which are screened from observation of other birds of prey, yet 
capable of voluntary display to an appreciative admirer, as many 
have witnessed in the sudden transformation of a passive, incon- 
spicuous gobbler or peacock by mere erection and distension of 
certain parts. 

If we premise that the original gallinaceous type from which 
the existing forms have sprung was an inhabitant of treeless plains 
of vast extent, the causes which have induced some to betake them- 
selves to forests, while others clung to their original habitat, are 
difficult to surmise. Owing to well-recognized natural agencies, 
forest limits may have widely extended and at last invaded their 
haunts ; or we may conjecture that migration, induced by climatic 
changes, was the cause of their first woodland experience. In 
either event the proximity of forests would result in the discovery 
by the birds of their value as a resort in times of danger, or for 
roosting purposes, or in the search of mast, when from any cause 
there was a scarcity of food stuffs in their accustomed feeding 
grounds. This would eventually remove the counter effects of 
the law of protective resemblance to sexual selection, and favor 
higher ornamentation, and thus, by slow degrees, the evolution 
of organic characters would progress simultaneously with a 
change of habits to accord with altered environment. The fact 
of the more gorgeously ornamented polygamists being forest- 
hunting species (witness the Menuridae and Phasianidae) is in full 
accord with our supposition. We may, on the other hand, attrib- 
ute the continuance of Cupidonia and Cutrocercus in their orgi- 
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inal haunts to some physical peculiarity which became so strongly 
developed previous to any change in their secondary sexual char- 
acters as to necessitate a life on the barrens and prairie, and 
debar them from a woodland existence. Centrocercus urophasi- 
anus subsists wholly upon the buds of the Artemisia, which grows 
exclusively upon unwooded barrens and tablelands, and its gizzard 
has in consequence been so metamorphosed as to unfit it for the 
digestion of other food. Conditions none the less local and arbi- 
trary may be discovered to restrict Cupidonia cupido to a prairie 
life, despite the evident tendency of natural law to induce him to 
quit it for the forest. 

In an investigation of this nature, the infinite complexity of 
organic life, the inscrutable interdependence of natural laws, and 
the mysterious sequence of past events rise before us in fuller 
revelation. Nature stands accused of a mysterious crime. There 
is no direct evidence in the case. History and precedent seem 
to fail us, but the present — never. It is the suprdme court ; its 
records are perpetual, its proofs infallible, and its judgment based 
on the testimony of ages. Our appeal is made, and we must 
wait, trusting that the future will justify what the past allowed. 



